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Abstract 


Background: Hypertensive disorders are a major cause of maternal and fetal death 
especially in developing nations. Preeclampsia has a familial component suggesting that one or 
more common alleles may act as susceptibility genes. Some families may have "private" 
predisposing mutations. Preeclampsia and its association with thrombophilia remain 
controversial, due to inconsistent results in different studies. 

Aim: The aim of this study was to evaluate the relationship between thrombophilic genes 
mutations and preeclampsia in pregnant women in our region. 

Methods: We compared 15 consecutive women with preeclampsia with 10 normal 
pregnant women. All women were tested for mutations of factor V lieden , Factor I 
(prothrombin gene ) , Factor XIII, B fibrinogen , plasminogen activator inhibitor -1 4G/5G 
(PAI-1 40/50 ), methylenetetrahydrofolate reductase (MTHR) , angiotensin —converting 
enzyme (ACE) I/D , apolipoproteins (APO E and APO B ) genes. This study was based on 
reverse — hybridization technique using cardiovascular disease strip (CVD ( assay . 

Results: PAI-1 4G/5G polymorphism was highly significantly increased in patient group 
as compared to control group (60% versus 0% , p= 0.000) . No significant differences were 
noticed as regards other thrombophilic genes in control and patient groups. 

Conclusion We suggest that the pattern of PAI 4G/5G polymorphism might represent a useful 
marker of increased risk of preeclampsia in our region. Also our findings suggest that women 
with severe complications of pregnancy should be tested for markers of thrombophilia. 
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Introduction 


are generally associated with increased risk 
of arterial and venous thrombosis (4). 

Changes in blood coagulation and 
fibrinolysis during normal pregnancy 
induce a state of hypercoagulability, which 
predisposes to development of thrombosis. 
In combination with the physiological 
changes during pregnancy, hereditary 
thrombophilic defects may increase the risk 
of obstetric pathologies, including 
preeclampsia (5). 

Inherited disorders of hemostasis and 
antiphospholipid syndrome have been 
postulated by prior investigators as comm- 
on causes of thrombophilia. However, 
controversies have aroused about their 
actual mechanisms (6-7). The C677T 
polymorphism of the methylene tetrahyd- 
rofolate reductase (MTHFR) gene, the 
G20210A mutation of prothrombin gene (F 
ID, the G1691A mutation of factor V 
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Preeclampsia (PE) greatly contributes 
to maternal and fetal morbidity and 
mortality. Its cause is unknown, but its 
association with impaired placentation and 
activation of coagulative cascade has been 
demonstrated (1). 

PE is a potentially serious condition 
which occurs in 2-7% of all pregnancies 
and can be life threatening for both the 
mother and child (2). 

PE is also more common in women 
who have preexisting hypertension, 
diabetes, autoimmune diseases like lupus, 
various inherited thrombophilias like Factor 
V Leiden, or renal disease, in women with a 
family history of pre-eclampsia, obese 
women, and in women with a multiple 
gestation (twins, triplets, and more) (3). 
The term thrombophilia is used to describe 
a heterogenous group of coagulation 
abnormalities (acquired or inherited) that 


Relationship between polymorphisms in thrombophilic............. 


outpatients of the same hospital were 
enrolled during the same period of the 
study, and the inclusion criteria of the 
controls were: no rise in blood pressure, no 
hypertension or proteinuria, similar age (+2 
years), no biological relationship and a 
delivery date as close as possible to the 
delivery date(s) of the patient group and 
with a follow up for at least 3 months after 
delivery. All women who had chronic 
hypertension, renal disease, diabetes, 
collagen vascular diseases, cancer or 
thrombosis were not included in the study. 
All subjects participating in this study gave 
their written informed consent. 


Thrombophilic gene screening 

Peripheral blood was collecting on 
EDTA. The genomic DNA was isolated 
from 300ml of buffy coat using DNA 
purification kit.Biotinylated primers were 
used for PCR amplification. Finally the 
amplification products are selectively 
hybridized to The cardiovascular disease 
(CVD) test strip (Figure 1), which contains 
allele- specific (wild type and mutant) 
oligonuclotide probes immobilized as an 
array of parallel lines, CVD Strip Assay is 
based on the reverse — hybridization 
principle. Bound biotinylated sequences are 
detected using strptavidin — alkaline 
phosphate and color substrates. 

The assay covers the following 
mutations : FV R506Q ( Leiden ), FV H 
1299R ( R2) , Prothrombin G20210A, 
factor XIII V34L B- Fibrinogen — 455 G-A 
„plasminogen activator inhibitor -1 ( PAI 
-1 ) 4G / 5G, methylenetetrahydrofolate 
reductase ( MTHFR) C677T , MTHFR 
A1298C , angiotensin —converting enzyme 
( ACE) I/D , apolipoproteins B (Apo B ) 
R3500Q Apo E2 /E3 /E4 . 


Statistical analysis 

Student's t test was employed for 
comparison of the quantitative variables 
between the groups. Differences in 
proportions were tested by Fisher's Exact 
Test or y2 test. Relative risks were 
estimated by the odds ratio and p values of 
<0.05 were considered to be significant. All 
confidence intervals were calculated at the 
95% level and all statistical analyses were 
performed with SPSS software (version 
10.0). 


Leiden (FV Leiden) and an insertion/ 
deletion polymorphism (4G/5G) in the 
promoter of the plasminogen activator 
inhibitor type 1 (PAI-1) gene have been 
proposed as possible risk factors for 
preeclampsia (8). 

The genetic factors related to the 
thrombophilias mentioned above appear to 
have different prevalence in the general 
population, and several studies are contra- 
dictory or failed to confirm a significant 
association with preeclampsia (9). 


Materials and methods 


Preeclampsia group. 

15 pre-eclamptic patients admitted to 
Al-zahraa university hospital. They 
diagnosed as cases of preeclampsia 
according to the criteria proposed by 
American College of Obstetricians and 
Gynecologists ( 10 ). Preeclampsia was 
defined as the presence of hypertension 
associated with proteinuria after the 20th 
week of gestation in women known to be 
normotensive beforehand. Hypertension 
was defined as a blood pressure of at least 
140 mm Hg (systolic) and/or 90 mm Hg 
(diastolic) on two occasions of up to 4—6 h 
apart. The blood pressure was measured on 
the right arm and with the patient always in 
the seated position. Proteinuria was defined 
as urinary excretion of 300 mg or more of 
protein in 24 h. The preeclampsia was 
classified as severe when there was a blood 
pressure >160/110 mm Hg; or urinary 
protein excretion <5 g per 24 بط‎ a platelet 
count of <100,000 /cmm in at least two 
samples; the combination of hemolysis, 
abnormal liver enzymes associated with 
persistent epigastric or upper right quadrant 
pain; persistent and severe symptoms as 
altered mental status, headaches, blurred 
vision or blindness; presence of multiorgan 
involvement such as pulmonary edema, 
oliguria (<500 mL per day) according to 
previously published classifications (10). 
The body mass index (BMI) was calculated 
considering the values of weight and height 
obtained at the first appointment. 


Control group . 


The 10 control subjects with uncom- 
plicated pregnancies among in and 
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0%, p= 0.0000). No significant differences 
have been noticed as regards other 
thrombophilic genes in preeclampsia. 
Therefore, we suggested that the pattern of 
PAI 4G/5G polymorphism might represent 
a useful marker of increased risk of 
preeclampsia in our region. 

There were no significant differences 
in the prevalence of factor V leiden , factor 
XID, MT HF ER (G 677T , A 129,8C) ,A 
CEID, AP OB gene and AP OE gene. 
When we compared severe preeclampsia 
(n=6) with mild preeclampsia (n=9) as 
regard interaction between more than one 
thrombophilic gene, we noticed increased 
prevelance of PAI-1 40/506 gene in 
association with other thrombophilic genes 
interaction in severe preeclampsia group. 
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Results 


Table (1) shows the demographic and 
clinical characteristics of the cases and the 
controls. As expected, the mean gestational 
age at delivery was lower in cases than in 
controls, and the family history of 
preeclampsia was more frequent in patients. 
Obesity, defined by body mass index (BMI) 
>30 kg/m2 after adjustment for age, was 
prevalent in both groups being even more 
frequent in preeclamptic women. There 
were no significant differences in the parity 
and the smoking habits between patients 
and controls. 

Table (2) shows the  PAI-1 4G/5G 
polymorphism was highly significant 
increase in patient group as compared to 
control group (60% versus 
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( Figure 1) CVD Strip 
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Table (1) Demographic and clinical characteristic of patient with preeclampsia and 
control group . 


Significance 
NS 
HS 

5 


HS 
NS 





P- value 


0.68 


< 0.001 


0.03 


< 0.001 
0.18 


Control group ( 
n=10) 
27.3 7.2 
38.343.4 
20.8 % 


27.9+ 4.6 
2.5 + 5 








Preeclampsia 
group (N= 15 ) 
27.8 + 7.5 
35.6+ 3.4 
37.7 % 


31.4+ 3.9 
2.44 1.7 


Maternal age at 
delivery (ys ) 
Gestational age at 
delivery (Wks) 
Family history of 
PE 

BMI ( kg/ m) 
Parity 





NS = non significant . 
H S = highly significant. 


S = significant . 


Table( 2) Frequency of thrombophilia genotypes in women with preeclampsia and control 


Significant 


NS 


NS 


NS 
HS 


NS 





OPE 
Normal 


p- value 


0.506 


0.506 
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1(10)10% 
0(10)0% 


1(10)10% 
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0(10) 0% 
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0(10) 0% 
1(10) 10% 
0 (10) 0% 
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2 (15) 13% 
0 (15) 0% 


1 (15) 6% 


2 (15) 13% 
9(15)60% 


3(15)20% 
0(15)0% 
0(15)0% 
2(15)13% 
0(15)0% 
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Figure (2 ): Comparison between patients and control as regard thrombophilic gene. 
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of tissue plasminogen activators and 
plasminogen activators inhibitors in the 
prevention of hypertensive disorders in 
pregnancy. 

In contrast to our data, Brazilian 
researchers concluded that the presence of 
one genotype risk factor alone does not 
seem to be associated with preeclampsia. 
However interactions among more than one 
genotype risk factors have a role in the 
development of the preeclampsia (9 - 16). 

Also,some Saudi researches 
reported that Anti thrombin III ,protein C 
deficiency and hyperhomocystienemia were 
associated with pregnancy induced 
hypertension (PIH) but FV lieden and 
prothrombin 20210 mutations were not 
found to be related to PIH (17). 

On the other hand, other Saudi 

researchers reported that no difference 
between preeclamptic patients and normal 
control as regarde thrombophilic genes 
mutations and suggested that the 
preeclamptic patients should not be tested 
for thrombophillia (18). 
To asses the relationship between 
thrombophilic mutations and the risk of 
preeclampsia in England populations ,a 
metaanalysis was performed on number of 
studies and showed an association between 
factor V leiden and preeclampsia. 
Moreover, Deuch researchers reported that 
hereditary thrombophilic disorders were 
associated with fetal growth restriction but 
not with maternal hypertensive disorders , 
suggesting their effect on placental function 
(19 -13) 

Also, in study on Greek population, 
the association between combined inherited 
thrombophilia and adverse pregnancy 
outcome in the South-Western Greek 
population was investigated . Three 
hundred and ninety-six healthy Greek 
women with spontaneous pregnancies were 
tested for combinations of the three 
commonest thrombophilic mutations 
(Factor 11 G20210A, Factor V Leiden and 
MTHFR C677T) and followed for adverse 
pregnancy outcomes. Statistical analysis 
revealed that the presence of FV 
Leiden/MTHFR T677T double genotype 
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Discussion 


Several functional genes in the 
coagulation system may contribute to an 
increased risk of thrombotic events that 
may result in preeclampsia. A number of 
case-control studies of affected and 
unaffected mothers indicate such 
associations ( 11), but this relationship is 
still disputed (12). 

Thrombphilias have been associated 
with preeclampsia in a number of studies . 
They may contribute to the uteroplacental 
thrombosis that is frequently seen in 
preeclampsia . The relation of 4G / 5G to 
preeclampsia has been investigated in some 
previous studies .However the correlation 
between PAI-1 4G/ 5G polymorphism and 
preeclampsia is still controversial (13). 

In our study, the prevalence of 
heterogeneous PAI 4G/5G was significantly 
higher in preeclampsia group as compared 
to normal control group. Wherease, no 
significant differences have been noticed 
between patient and control groups as 
regard factor V leiden , factor II, factor XIII 
, B-fibrinogen, M T H R ,A C E and ApoB 
and E gene. PAI-1 is an important inhibtor 
of the fibrinolysis,so increasing 
transcription rates of plasminogen activator 
inhibitor result in an increase risk of 
thrombosis. 

The relationship between 
polymorphisms in thrombophilic genes and 
preeclampsia were studied in different 
populations with variable results. Our 
findings were similar to what has 
previously been described in Thailand and 
European populations,some authors 
perform a summarative analysis on recent 
previous results on PAI 4G/5G 
polymorphism as a risk factor of 
preeclampsia. According to this analysis, 
the authors proposed that the pattern of PAI 
— 4G/5G polymorphism might represent a 
useful marker of increased risk for 
preeclampsia (8 ). 

Also, in agreement with our 
findings, Yosef et al showed the essential 
role of plasminogen activators and plasmi- 
nogen activators inhibitors in maintainance 
of fibrinogenic and fibrinolytic balance. 
Moreover,Choi and Pai suggested the role 
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increases the risk for placental abruption . 
(7,20) 

Our report added weight to the 
possible interaction among polymorphism 
in PAI and others due to high prevlance of 
combined thrombophilia(more than one risk 
factors) in patients with severe preecla- 
mpsia as compared to mild preeclampsia. 
These results were consistent with findings 
in Brazilian populations. Therefore ,these 
discrepant results may be related to the 
genetic differences between different 
populations. 

In conclusion we noticed increasing 
frequency of interaction of PAI-1 gene and 
other thrombophilic genes in cases of 
severe preeclampsia. Therefore, we suggest 
that the pattern of PAI 4G/5G 
polymorphism might represent a useful 
marker of increased risk of preeclampsia in 
our region. 
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العلاقه بين هيئات الجينات المساعده على التغير وتسمم الحمل a‏ 
مجموعه من السيدات المصريات 


*نهلة محمد عبد العزيز - **أمال حسين أبو سيف - *فوزيه عبد السميع 
الششتاوى 
*قسم الباثولوجيا الإكلينيكية - **قسم النساء و التوليد 


لوس ا الور سد ا سدس د 
وجود واحد TTT‏ الى كجعل الات اورا فة تخوت E‏ 
وبعض العائلات ربما يكون لديها ميول خاصة للتحور الوراثي. 
تسمم الحمل واقترانه بالميول إلى التخثر ما زال موضع جدل واختلاف وذلك نتيجة لاختالاف 
نتائج الدراسات 
الطرق l‏ 
تم مقارنة عدد خمسة عشره سيدة تعانين من تسمم الحمل وعشر سيدات أخريات طبيعيات 
ومن ثم تم اختبار جميع السيدات لتحور معامل خمسه ليدن والمعامل الثاني والمعامل الثالث 
ES‏ والفيبرنوجين ومعامل بلازمنوجين أكتيفيتور - 1 جي4 وجي 5 وميثايلين 
تتراهيدرو فوليت وإنزيم الأنجوتينسين كونفيرتينج و ابولايبو بروتين. 
وقد تم إجراء هذه الدراسة باستخدام شرائط التهجين المستخدمة في تشخيص تخثر الدم في 
أمراض القلب 
وكانت النتائج كالاتى 
النتائج 
التعداد الكلي للبلازمينوجين أكتيفيتور إنهبيتور _ 1 جي 4 - جي 5 كان زائدا زيادة ذات 
قيمة إحصائبة في مجموعة المرضى ( مرضى تسمم الحمل ) عنه في المجموعة الضابطة. 
لم يكن هناك فروق ld‏ قيمه احصائيه ملحوظة بخصوص جينات التخثر الاخرى فى حدوث 
oe‏ 
Sec‏ لماه S‏ ارس د a‏ 
الحصول عليها وذلك لعدد أكثر من المرضى . 
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